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(57) Abstract 



A process for hot filling a container with a foodstuff that involves the steps of providing a foodstuff having a pH of from 
about 4.0 to about 4.5, heating the foodstuff to a temperature of at least about 212 °F whereby the foodstu^ is not scorched, chill- 
ing the foodstuff to a temperature of not less than 165 °F to about 210 ''F, adding the foodstuff to a container and sealing the 
container, is disclosed. The process of the present invention produces foodstuffs that are storage stable without aseptic process- 
ing. The process of the present invention is especially suitable for use in packaging salad dressings and the like in glass contain- 
ers. 
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FRESSljfRE-FROCESSED FOODS 

Cross-Reference tn Rftl ated App lirarin^ 
This is a continuation-in-part of prior copending appUcation Serial 
No. 07/665,535. filed March 4. 1991. The benefit of the filing date of which is 
hereby claimed under 35 U.S.C. § 120. 

Field of the Inventinn 

This invention relates to processing of food products under nonaseptic 
conditions. 

Background nf^\t^ W?"!^"" 
In the past, food products, such as salad dressings and the Kke, have been 
processed for packaging under various conditions, depending upon the pH of the 
food product. If the food product has a pH of greater than 4.5 (e.g., 4.6-9.5), 
aseptic processing has generally been required in order to prevent an unsatisfactor^ 
level of pathogenic organisms. 

Aseptic food products are produced by heating the food product in a sterile 
environmem to a predetermined temperature for a length of time sufficient to 
eUminate pathogens; that is, microorganisms that can cause spoilage of the food 
product. The food product must then be transferred to and stored, for example, in 
a sterile container or package to prevent the reentry of microorganisms over time. 
Conventional aseptic processing systems typically involve a continuous sterile flow 
path, including holding tanks, pumps, heat exchangers for boUi heating and cooling 
and packaging machinery. An improved aseptic processing technique for food 
products is disclosed in U.S. Patent No. 4.929,463. That process, which was 
particularly usefiil in conjunction with food products containing particulate 
components, involves heating the particulate and nonparticulate components of the 
food separately at a temperature and time sufficient for sterilization of each 
component. After steriUzation, the components arc then recombined and packaged. 
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For foodstuffs having a pH of less than about 4.0, aseptic processing has not 
been employed in the past since the danger of microoiganism growth is lessened. 
These acidic foodstuffs can be cold filled into a container with relatively little 
danger. Presently, most commercial salad dressings are cold processed in diis 

5 manner. Accordingly, most such salad dressings have a pH of less than about 4.0 
and, thus, are quite acidic. The acidic nature of these salad dressings, and other 
foods, can detract from the desired flavor characteristics thereof. 

Table 1 (below) depicts various food processing procedures as a function of 
pH and pressure. 

10 ' imsd. 



15 



20 



pH 


<pH4.0 


pH 4.0-4.5 


>pH4.5 


Pressure 








Low Pressure 


Cold fill (e.g., 
salad dressings) 


Hot fill 
(180**-20O*»F) 
(e.g,, catsup, 
apple juice) 


iiradiation 


High Pressure 


Cold fill (e.g., 
soda pop) 


Present 
Invention 
Hot or cold 
fill (e.g.» salad 
dressings, etc.) 


Rdtort processed 

(250*F) 
AscpAo processed 

(280*»F) 
(e.g., canned 
goods, cheese 
sauces, puddings) 



In spite of the above-described processing techniques, there has remained a 
need for new and improved processes for packaging foodstuffs. In particular, it 
would be desirable to package a salad dressing or other foodstuff which is less 
acidic than pH 4.0 under nonaseptic conditions, therd>y simplifying the piocess and 
30 making it more economical, and also resulting in a foodstuff without the poor taste 
characteristics associated with highly acidic foods. 

Summarv of the Invenrinn 
Accordingly, the present invention provides a process for treating food 
products having a pH of greater than 4.0 under nonaseptic conditions. The 
35 inventors discovered that over a pH range of about 4.0 to 4.5, foodstuffs can be 
safely packaged under nonaseptic conditions if they are subjected to a process 
including the steps of: heating the foodstuff at a temperature of at least 
about 212**F, under pressure, for a time period of about four minutes to about less 
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than one second, and such that the foodstuff is not scorched, foUowed by chilling 
the foodstuff to a temperature of from about eCF to about llO^F, and then adding 
the foodstuff to a container followed by seaUng the container, whereby at least 
about 99% of the vegetative cells in the final product are MUed. Surprisingly, 

5 under these conditions, the lack of aseptic conditions does not pose a danger in 
terms of the content of pathogenic organisms or other spoilage-causing organisms. 
As a result of this processing technique, the resulting packaged foods have a more 
meUow flavor, due to less acid content. For example, salad dressings processed in 
this manner possess a refrigerated fiesh flavor while retaining shelf stability. The 

10 time necessary to pasteurize products at temperatures less than 210^ results in a 
scorched, cooked flavor. 

Brief Descr jprion of the Drawing 
nie details of a typical embodiment of the present invention wiU be 
described in connection widi the accompanying FIGURE, which is a schematic 
15 illustration of the sequence of steps involved in the processing techniques for 
foodstuffis in accordance with the present invoition. 

Detailed Description of the Inventinn 
The present invention provides new processes for packaging foodstuffs, 
which processes are nonaseptic and which foodstuffs have a pH of from 4.0 to 4.5. 
20 The foodstuffs tiiat may be subjected to the processing methods of the 

present invention are typically liquids, semi-solids, or liquids (or a viscous matrix) 
containing solid components. For example, the following exemplary foodstuffs 
may be subjected to the present processing methods: sauces (e.g., spaghetti sauce, 
salsa, ketchup, alfredo sauce), condiments, salad dressings, dips (e.g., French 
25 onion), reduced calorie syrups, ice cream toppings, pie fillings, chili, macaroni and 
cheese (e.g., sour cream and cheddar cheese flavored), beef sti-oganoff, lemon 
butter-flavored fish, whipped dessert toppings (e.g., Cool Whip), jams and jellies, 
canned fruits (e.g., melons, pineapple, and cantaloupe), fruit or vegetable juices, 
shelf-stable yogurt, tomato-based soups, creamy sour cream/yogurt soups, pickled 
30 seafood (e.g., fish or shrimp), and the like. A particularly preferred foodstuff for 
use in connection witii tiie present invention is selected from among various salad 
dressings, including salad dressings that contain particulate components such as blue 
cheese dressing, and the like. 

The pH of the foodstuffs may be measured by any standard metiiod. In 
35 some instances, such as wiUi foodstuffs that are very viscous or those having 
significant amounts of soUd components, tiie pH may need to be measured by 
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dissolving or suspmding a sample of the foodstuff in aqueous solution or otherwise 
processing the foodstuff to enable or facilitate a rq)resentative pH measurement. In 
cases where the foodstuff does not possess a homogeneous pH profile, it is 
acceptable for purposes of this invention if the bulk of the foodstuff has the 
5 requisite pH while a minor portion (e.g., up to about 5-10% by weight) has a 
different pH. In such cases, it is still preferred that the pH of the foodstuff be 
capable of equilibrating to reach the pH range of 4.0 to 4.S within 24 hours. 

An optional first step of the process of the present invention involves 
adjusting the pH of the foodstuff to a pH of between 4.0 and 4.5, if the initial pH 
10 (or initial average pH) of the foodstuff is outside of this range. Some foods may 
already fall in this pH range and, thus, it will not be necessary to adjust their pH. 
For those that must be acidified (i.e., the starting pH is greater than 4.5), a 
standard food-compatible acid may be added in an amount sufficient to lower the 
pH to between 4.0 and 4.5. Acids such as acetic acid, ascorbic acid, gluco- 
15 deltalactone, lactic acid, citric acid, or phosphoric acid, and the like could be used 
for this purpose. When it is necessary to render the foodstuff more basic (i.e., the 
starting pH is less than 4.0), a food-compatible base may be added. Bases such as 
sodium hydroxide, sodium bicarbonate, potassium hydroxide or calcium hydroxide, 
and the like may be added for this purpose. 
20 Aft^ adjustment of the pH of the foodstuff to fall within the pH range 

of 4.0 and 4.5, if necessary, the next st^ of the present process is to raise the 
temperature of the foodstuff to at least about 212^ in a closed container. The 
temperature, time (see below), and other parameters should be chosen so as to not 
scorch the foodstuff. While the upper temperature of this step is not necessarily 
25 limited except by the need to avoid scorching, an upper limit of about SOO'^F will 
suf5ce for most situations. Preferably, the temperature will be raised to 
about 220^F to 270*^F. 

The time period during which the temperature is maintained at this elevated 
level will typically range from about four minutes to less than one second. As 
30 noted above, the time and temperature combination should be chosen so that the 
food does not significantly scorch (i.e., turn dark in color and/or develop an 
unacceptable burned flavor). The combination of time and temperature to be 
utilized for a particular foodstuff can be readily ascertained by routine 
experimentation. 

35 For a typical foodstuff, the following pH, temperature, and time 

combinations can be suitably employed: 
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pH = 4.0 

Temperature/Time 

1. aiZ'F/lO sec. 

2. 220°F/3sec. 

3. 270'F/< 1 sec. 



pH - 4.5 

Temperature Time 

212''F/3.5 min. 
220'F/1.1 min. 
270°F/< 1 sec. 



The most preferred combinations are: for pH 4.0, 220'F/3 seconds, and for 
pH 4.5, 220-F/l.l minutes. 

During this heating step, since the container holding the foodstuff is closed, 
the foodstuff will be exposed to increased pressure. Over a temperature range 

10 of210»F and 300'F, the pressure On lb. per sq. in.) will preferably range 
from 0.01 to 70, preferably 3 to 67 Ib./sq. inch. 

The next step of the present process is to chill the heated foodstuff to a 
temperature of from about 60*»F to 210»F depending upon the pH, and time, and 
various standard factors. More preferably, the heated foodstuff is chilled to a 

15 temperamre of from not less than 165 "F to 210''F, and most preferably, from not 
less than ISO'F to 210«F. The chilUng may be carried out by cooling with a cooler 
liquid (e.g., water), with a cooler gas (e.g., air), with a cooler solid (e.g., ice), or 
any other cooling technique. A heat exchanger is generally used for this step. The 
cooling should occur immediately after the heating step (e.g., within about 

20 5 seconds), and should be accompUshed in a short period (over a time period within 
about 10 seconds). It is preferred that the chilling be down to a temperature 
of 180*F to 200''F, especially for foods having a relatively high pH (e.g., 4.3-4.5). 

In summary, the heating and chilling steps are carried out within the 
following parameters: 

25 Heating Step: 



pH = 4.0-4.5 
temperature = 212-3(X)'*F 
time = < 1-240 sec. 
pressure = 0.01 to 70 Ib./sq. in. 



Chilling Step: 



pH = 4.0-4.5 

temperature = 60-210''F, preferably not less than 165-210'*F 
time = less than/equal to 10 sec. 
pressure = determined by other conditions 
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The particular conditions selected should also be such that at least 
about 99% of the vegetative cells (e.g., microorganisms) have been rendered mmr 
viable in the final product. Testing foodstuffs for their viable vegetative cell 
content is a relatively routine matter. For example, a standard agar plate count 
5 method could be employed, enabling a comparison of vegetative cell count both 
before and after the foodstuff has been processed by the methods disclosed herdn« 
It will be recognized by one of ordinary skill that as the pH incr^ses from 4,0 
to 4.5, the temperatures in both the heating and chilling steps will usually be 
required to be higher and the time period for the heating step longer to result in the 
10 requisite degree of vegetative cell elimination. 

Thus, the foodstuff has been heated in accordance with the above time and 
temperature schedule to pasteurize the foodstuff. However, practice of the present 
inventive process does .not require that the foodstuff be made commercially 
sterile — i,e., not all pathogenic spores need be killed. Preferably, the present 
15 invention involves heating under at least pasteurization, but non-commercially 
sterile conditions, so as to avoid scorching. It is preferred that the heating stq^ be 
carried out at temperatures of from 220'' to ITC^F. 

After the chilling step, the foodstuff is added to a container (i.e*, a hot fill 
stq>). Simple pouring into the container will suffice for most purposes. 
20 Preferably, the present process involves heating the foodstuff, in accordance 
with the above-noted time and temperature schedule, followed by immediately 
chilling the foodstuff, followed by immediate introduction to the container, without 
interruption. The total time elapsed from the start of heating until the introduction 
to the containers in accordance with the present inventive process is less 
25 than 20 minutes, and preferably less than 10 minutes, and most preferably, less than 
5 minutes, so as to increase production line speeds. 

For foods having a pH approaching 4.5, it is preferred that the foodstuff be 
added into the container and the container sealed prior to a lowering of the 
temperature of the foodstuff below about 185^F. If the temperature drops 
30 below ISS'^F, the danger of contamination with viable pathogenic organisms 
increases. 

It is also preferred that after the container is sealed with the foodstuff inside, 
the container is rotated, inverted or otherwise moved so that the foodstuff comes 
into contact with all interior surfaces of the container (including the int^or surfece 
35 of a cap, if sealing occurs with a cap). Contacting the foodstuff with these interior 
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surfaces should be carried out while the foodstuff is still at an elevated temperature 
(e.g., at or above about 185°F, when the pH is at or above about 4.3) to insure 
proper pasteuriation of the internal surface of the package. 

The container into which the foodstuff is placed wiU typically be one that 
5 has not been treated to be aseptic, thus reducing the costs and complexity of steps 
associated with aseptic container preparation and filling under aseptic conditions. 
Typically, standard nonaseptic metal, glass, plastic or composite (e.g., foU and 
fiberboard) containers may be used. 

The container is next hermetically sealed by any standard method of sealing. 
10 The foodstuffs processed in the above-described manner will typically 

contain less acid and, therefore, exhibit a milder flavor than traditional foodstuffs, 
which are generally packaged at a pH of less than 4.0. For example, salad 
dressings prepared by the above processes taste like a refrigerated product, but wiU 
be shelf stable. The process is further advantageous as compared to aseptic 
15 processes in that it is less expensive, simpler, and fester. 

In addition to primarily liquid foodstuffs, foodstuffs containing solid or 
particulate components may also be employed. For example, chunky products 
(e.g., beef stroganoff, macaroni and cheese, blue cheese dressing, etc.) may be 
subjected to the hot fill processing method described above. 
20 It is also possible to couple the above-described method with certain features 

of the method described in U.S. Patent No. 4,929,463. For example, the solid or 
particulate component of the foodstuff may be separated from the viscous matrix 
(e.g., a liquid component) and independentiy treated, followed by recombination 
prior to packaging. U.S. Patent No. 4,929,463 is hereby incorporated by reference 
25 in its entirety herein. 

Referring now to the HGURE, the basic steps of the present invention are 
exemplified. 

A foodstuff having the appropriate pH, which is to be processed, is placed 
in a cooking kettie (2) and after cooking for the desired period of time, it is passed 

30 to a mixer (4). The foodstuff is next passed to a homogenizer/colloid mill (6). If 
the foodstuff contains particulates, they are sent from a particulate container (8), 
and mixed in a mixer (10) with tiie remaining foodstuff material. The foodstuff is 
then sent to a container (12) for heating; this is Uie heating step of the process of 
the invention. Thereafter, die foodstuff is chilled in a heat exchanger (14) and then 

35 added to an appropriate container by a fiUer (16). The container which now holds 
the foodstuff is sealed (e.g., capped) by a capper (18) and tiien the container is 
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rotated/inverted so that the foodstuff contacts all interior surfaces for pasteurizaticMi 

thereof. The container is sent to a cooling chamber (22), a dryer (24)» a 

labeller (16), and a caser (28) for final packaging. 

In addition to the foodstuff, it is also possible to include a preservative in die 
5 foodstuff to retard the onset of mold growth or proliferation of other organisms 

after the bottle is opened. Other additives standard in the food industry may also be 

packaged in the container as desired or necessary. 

The process of the present invention is further illustrated by the following 

examples, which are presented to illustrate the present invention and to assist one of 
10 ordinary skill in the art in making and using the same. The invention is not 

intended in any way to either limit the scope of the disclosure or the protection 

afforded by the grant of Letters Patent hereon. 

Example 1 



Ranch Dressing Formula: 




Water 


34.0% (by weight) 


Soybean Oil 


30.0 


Fiesh Nonfat Buttermilk 


28.0 


Distilled Vin^ar, 120 grain 


2.0 


Salt 


1.9 


Avicel RC-581 


1.0 


Monosodium Glutamate 


0.8 


Santone 8-1-0 


0.5 


Kelcoloid LVF 


0.5 


Keltrol T 


0.4 


Spices 


0.9 




100.0 



Process: 

The Santone was mixed in a small amount of hot water until dissolved. The 
remaining water (cold) and the Avicel were added and mixed for 10 minutes. 
30 Butteraiilk was added and mix was heated to ISS^'F to denature the milk protein. 
Gums were dispersed in the oil and the remaining ingredients except parsley were 
mixed together. Product was homogenized twice at SOO/SOOO psi. Yield was 
measured and parsley was added. Product was then processed at 220^ for 



wo 92/15207 



9 



PCT/US92/01772 



approximately 1-1/2 minutes at 3 psi. Product exited the system at 180'F. The pH 
of finished product: 4.4. 

The flavor of the finished product closely repUcated Ranch dressing made 
with fresh buttermilk, mayonnaise and packaged spice mix. 

Modifications in the recipe can be made to alter viscosity, flavor and color. 

Example 2 



Blue Cheese Dressine Formula.- 




Water, Cold 




Water. Hot 


6.0000 


Soybean Oil 


25.0000 


Buttermilk, Fresh 


25.0000 


Avicel 


1.5000 


Kelcoloid LV 


0.2500 


Vinegar, 120 Grain 


2.0000 


Keltrol 


0.4000 


Salt 


1.4000 


Blue Cheese Flavor 


0.2000 


Spices 


0.2300 


Santone 8-1-0 


0.4000 


Flavors 


0.5500 


Blue Cheese Crumbles 


12-0000 




100.0000 



£q2£&SS: 

The process was essentially the same as in Example 1. 

As will be apparent to those skiUed in the art, the present invention may be 
embodied in forms other than those specifically disclosed above without departing 
from the spirit or essential characteristics of the invention. Particular embodiments 
of the present invention described above are therefore to be considered in all 
respects as illustrative and not restrictive. The scope of the-Letters Patent granted 
hereon is to be Umited only by the definitions set forth in the appended claims and 
equivaloits thereof. 
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The embodiments of the invention in which an ^elusive property or 
privilege is claimed are defined as follows: 

1. A method of processing a foodstuff, comprising: 

(a) providing a foodstuff having a pH of from about 4.0 to 

about 4.S; 

(b) heating said foodstuff to a temperature of at least about 212*'F 
5 under pressure for a time period of about four minutes to less than one second, such 

that said foodstuff is not scorched; 

(c) chilling said foodstuff to a temperature of from not less 
than 165^F to about 210^F; 

(d) adding said foodstuff while at a temperature of from not less 
10 than leS^'F to about IWF to a container; and 

(e) hermetically sealing said container, wherein said method results 
' in a processed foodstuff in which about 99% or more of vegetative cells in said 

foodstuff are killed. 

2. A method according to Claim 1, whaein said foodstuff is selected 
from the group consisting of sauces, condiments, salad dressings, dips, syrups, ice 
cream toppings, pie fillings, reduced calorie mayonnaise, macaroni and cheese, 
beef stroganoff, chili, whipped desserts, canned fruits, fruit and vegetable juices, 

5 yogurt, tomato-based soups, sour oneam-based soups, yogurt-based soups, and 
piclded seafoods. 

3. A method according to Claim 2, wherem said sauce is salsa, ketchiq> 
or spaghetti sauce. 

4. A method according to Claim 2, wherein said syrup is a reduced 
calorie syrup. 

5. A method according to Claim 1, wherein at least one preservative is 
added to said container prior to sealing. 



6. A method according to Claim 1, wherein said foodstuff comprises a 
particulate component in a viscous matrix. 
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7. A method according to Claim 6, wherdn said foodstuff is blue 
cheese dressing or yogurt dressing. 

8. A method according to Claim 1, wherein said heating stq) compiises 
heating said foodstuff to a tempoature of from about 212*'F to 300"?. 

9. A method according to Claim 1, wherein said chilling step reduces 
the temperature of the foodstuff to about 185' to 210''F and said method further 
comprises, after said sealing step, causing said foodstuff to contact the intalor 
surfaces of said container while said foodstuff is stUl at a temperature of about IBS" 

5 to 210''F. 

10. A method according to Claim 1, wherein said heating step entails 
heating said foodstuff to a temperature and for a time period at least sufficient to 
pasteurize said foodstuff, without rendering said foodstuff commercially sterile. 

11. A method according to Claim 1 , wherein the total time el^sed from 
the start of the heating step to the addition of said foodstuff to a container is less 
than 20 minutes. 
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A23G 



DecuiDGatatiim Soorchod otbor than Mibibuib DocunK^itadaD 
to tho Esctcat that sodi IDeauoaits aro laduded In tho Fidds Soare^od^ 




I QL DOCUMENTS CONSSDSSED TO BE OE&JSVi^m'^ 



A 



Ctotion of DooimGat, t^ iDdicatioD, appropriate, of tho rsievaiit passages 



EP,A,0 128 610 (THE PROCTER 

19 December 1984 

see the whole document 



& GAMBLE COMPANY) 



Isra.A.a 902 928 (THE NEW COVENT GARDEN SOUP 
COMPANY LTD) 6 April 1989 
see page 2, line 11 - line 13; example 
see page 4, line 10 - line 24 

FR.A.l 399 827 (SWIFT & COMPANY) 12 April 1965 
see claims 1-3,9-12 



1.2.10 



Spsdoi catc^rios of dtod docasiGats : 

''A" dBffiQ<3ot dc^iaias tbo ssaofal stnto of tliQ art ViSilch is est 
ooBst^orod to Ek} of paittcalar solcvaaco 

'TS" oosUor decnmoit bat pofelisbod oa o? ofto? t^ iatoaotlraal 
filtasdoto 

'X'' iocaQ<2at ^dt Esay throe? donbts oa priority daieCs) or 
vTfaidi is dtod to establish tho pabllcatioa dato of aaothor 
citation op other spodal r^soa (as spodfiGd) 

"(y docuacati^sfossiastooacMaldisdosHro^BSG^o^^ 
other snoaos 

^ docacoat published prior to tho iatCTatioaal Alias dato but 
lasczr thoa tho prioHty dato daimc^ 



lalG? doauBoat pohUshcd after the iat(2raatioBal fiUos date 
07 priority dato aad bo8 io eoafiics \7ith tho apsUcatioa hot 
dtod to aadosstaad tho prindplo or thcocy underiyias tha 
faivcatioa 

'V docBEiGat of porticaior soisvaacQ; tho doinaed iavcatioa 
caaao? bo eoasidacd aovol or coaaot bo eoosidciscd to 
iavolvo aa iavsativo step 

If" dociSBot of poffdeiiar FQlGvaaco; tho daiiacd iavoatioa 
eaaaot bo coasidcTod to iavolvo ao iavoativo stop whoa tho 
doosiscat is combiaod \7ith oao or Boro othcv sudi docu- 
Boats, SBch ooisbiaottoa bdag obvious to a pssoa slsillod 
ia tho art. 

doameat iBoffibs of tho saiBopateat family 



IV. CE&mFKCATION 


Doto of tho Aetaal Cocplctfoa ef tho latosaattoaat Sc3rch 

26 MAY 1992 


Dato of MaUiag ^ this latmathNial Soanb Bopoit 

@ 9 m 1992 


latnganrioaal Scordiiac Aocharity 

EUROPEAN PATENT OPHCE 


Si^iaturQ of Authorized Officer / \ 

LEPRETRE F.GrWr^^^^^ ' 



ANNEX TO THE INTERNATIONAL SEARCH REPOflT 

ON INTERNATIONAL PATENT APPLICATION NO. 9201772 

SA 58109 



S to tiie patent dodEBKiilvcilEd in tbe nbom uicntfoned mtBrnadoatd ge«rcii r^ort. 

^ Imf Office EDP file on 

The Eorapcu PMcnt Office If in no mqr lialile for ttesB 



ctCcd ni OBOvcii fi^oit 



EP-A-0128610 


19-12-84 


US-A- 
CA-A- 


4539212 
1216187 


03-09-85 
06-01-87 


WO-A-8902928 


06-04-89 


GB-A- 
AU-A- 
EP-A- 


2210246 
2521188 
0393052 


07-06-89 
18-04-89 
24-10-90 


FR-A-1399827 




None 







: see OffiaalJoamal of tbe European Potent OfiBcop No. 12/82 



